Introduction
This paper introduces micro Computed Tomography (µ-CT) as a new method for the determination of the superparamagnetic iron oxide (SPIO) concentration of magnetic ferrofluids and thus as an alternative to photometry or atomic absorption spectroscopy. In the field of medical imaging, this approach shows potential to be useful for the validation of new tracers especially for application in magnetic particle imaging (MPI). A variety of application scenarios is proposed for MPI. However, before application of the magnetic fluids in human imaging, µ-CT can be used for calibration of the SPIO concentration in organs in animal models.
Methods
In this work, a Skyscan 1172 high-resolution µ-CT (Skyscan, Belgium) has been used. A phantom and evaluation software have been designed, which enable the user to determine the concentration without chemical altering of the ferrofluid. In a first step, appropriate scanning parameters were determined. Measurements showed that the ideal concentration determination took place with a voltage of 40 kV and a 0.5 mm aluminium X-ray source filter. In a second step, measurements were performed while the phantom was filled with different concentrations of SPIO-based ferrofluids. For 3D reconstruction of the measured data the Feldkamp, Davis and Kress approach was used (software: NRecon, Skyscan, Belgium). For statistical evaluation of the grey values, a simple program written in MATLAB indicates the iron oxide concentration directly.
Results
It can be demonstrated that the measured mean grey values increase proportionally with the iron oxide concentration of the ferrofluid. Small standard deviations promise an accurate determination of iron oxide concentrations based on µ-CT.
Conclusion
It has been shown in this work that µ-CT can be used as a method for the determination of the iron oxide concentration of ferrofluids. It can be concluded that this method may replace invasive techniques like histological staining.
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